Osteoblastic cells are involved in osteoclast formation.
We developed a co-culture system with mouse spleen cells and osteoblastic cells to examine the role of osteoblasts in osteoclast formation. When mouse spleen cells and osteoblastic cells isolated from fetal mouse calvariae were co-cultured in the presence of 10 nM 1 alpha, 25-dihydroxyvitamin D3 [1 alpha,25(OH)2D3], numerous tartrate-resistant acid phosphate (TRACP)-positive mononuclear and multinucleated cells were formed within 8 days. Neither the same co-cultures without the vitamin nor separate cultures of either spleen cells or osteoblastic cells with the vitamin produced TRACP-positive cells. Salmon calcitonin (CT) markedly increased cAMP production in the co-cultures treated with 1 alpha,25(OH)2D3. Autoradiographic studies clearly demonstrated that [125I]-CT specifically bound to the TRACP-positive cells formed in the co-cultures with the vitamin. When spleen cells and osteoblastic cells were co-cultured on dentine slices in the presence of 1 alpha,25(OH)2D3, numerous resorption lacunae were formed on the slices. Neither co-cultures of alveolar macrophages and osteoblastic cells nor those of spleen cells and mouse skin-derived fibroblasts induced TRACP-positive cells even in the presence of 1 alpha,25(OH)2D3. When spleen cells and osteoblastic cells were cultured separately from each other by a membrane filter (0.45 micron), no TRACP-positive cells were formed. These results indicate that osteoblastic cells are required for the differentiation of osteoclast progenitors in splenic tissues into multinucleated osteoclasts.